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1 Introduction 
   The explanation of location, size and function of cities is one of the most impor-
tant themes in geography. Many positivistic and theoretical studies based on central 
place theory have been carried out, and geographical studies of urban system have 
flourished recently (Bourne et al. 1984). 
   Hokkaido is the second largest island in Japan which consists of 21.1% of the 
nation's area and 4.8% of its total population. It is a rather hilly or mountainous 
island with four arched seashores (Fig. 1). The population density is 71 persons per 
square kilometer, which is considerably lower than the national average. Hokkaido 
is a newly developed and relatively underdeveloped region in Japan where the eco-
nomic base is agriculture, fishing and mining. The history of colonization is not so 
long. Hokkaido was the only frontier in Japan after the Meiji Era (1868-1912). This 
means that we can study the genesis and development process of cities relatively free 
from any historical inheritance. And furthermore, we have enough data from the 
beginning of colonization. 
   This paper aims to trace the historical changes in the pattern and process of 
distribution of urban settlements in Hokkaido from the Meiji Era to just after the end 
of World War II. 
2 Changes in the distribution of urban settlements 
   The population in Hokkaido grew very rapidly from 66,618 persons in 1870 to 
3,518,389 persons in 1945. All throughout the periods, social increase in population 
was considerable, and it is especially remarkable from 1895 to 1920 (Table 1). By the 
result of this, it is said that almost all the easily cultivated lands in Hokkaido had 
disappeared about 1920 (Tanaka 1967). 
   Fig. 2 and Table 2 show the change in rank-size distribution of urban settlements, 
which means built-up area where more than 200 households collect together in this 
paper. Most of them were designed and constructed as regional centers in rural 
districts by the Hokkaido Prefectural Government. Fig. 3 shows spatial distribution
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Fig, 1 The study area showing geomorphology (A) and administrative districts 
   (Shicho) and main cities (B).
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Table 1 Population change in Hokkaido,  1870-1945
Date Population Households
Social increase 
(annual average 
      persons)
 1870 
    1875 
    1880 
    1885 
    1890 
    1895 
    1900 
    1905 
    1910 
    1915 
    1920 
    1925 
    1930 
    1935 
    1940 
    1945 
  66,618 
 179,688 
 219,466 
 276,414 
 427,128 
 678,215 
 985,304 
1,192,394 
1,610,545 
1,911,161 
2,359,183 
2,498,679 
2,812,335 
3,068,282 
3,272.718 
 3,518,389
13,182 
34,114 
39,480 
57,151 
86,403 
136,860 
 186,405 
225,771 
302.303 
 352,463 
449,820 
468,729 
509,758 
545.390 
580,535 
637,601
 6,873 
10,328 
38,420 
44,616 
39,774 
56,002 
50,245 
60,550 
29,379 
29,466 
25,339 
22,840 
30.640
(Source  : Hokkaido Prefecture
 
(  1980  ))
of urban settlements in four selected years by size. 
   In 1879, Hakodate, Matsumae and Esashi, which dominated other settlements, had 
been only three urban settlements (Edo-sanminato) since the Edo Era (1600-1867). In 
1888 and 1904, Otaru, Sapporo, Asahikawa and Nemuro grew rapidly next to  Ha-
kodate. Hakodate, however, was two times as large as the second and third urban 
settlements, Otaru and Sapporo. This dominant status of Hakodate owed to its site 
as gateway into Hokkaido and its commercial power extending over all Hokkaido 
(Hokkaido Prefecture 1937). In this period, most urban settlements were distributed 
in the southwestern part of Hokkaido (Oshima Peninsula) (Fig. 3). As shown in Table 
2, the values of the inclination in the regression lines, that is -1.225,  -0.869, -1.059 
and -1.183, indicate considerable changes. This means that Hokkaido did not 
emerge as the geographical unit in this period nor did it complete the distribution 
pattern of urban settlement system which constitutes the framework of urban settle-
ments today. 
   From 1911 to 1948, Hakodate, Otaru and Sapporo were almost the same size in 
population and these three cities are incomparably bigger than others (Fig. 2). Some 
of the reasons for the development of these cities can be given by the historical 
 background  : Otaru grew rapidly as a wholesale center of South Sakhalin and the 
northeastern part of Hokkaido which had been the market hinterland of Hakodate
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 (Sources: The Department of the Army (1879) 
          Hokkaido Prefecture (1888, 1904,1911, 1918, 1928, 1938) 
          Hokkaido Jichi-kyokai (1948))
Table 2 Result of  rank-size analysis
Year
Inclination Y Interception
A  B
Coefficient of 
Determination
 1879 
    1888 
    1904 
    1911 
    1918 
    1928 
    1938 
    1948 
 —1.2254 
 —0.8686 
 —1.0591 
 —  1.1831 
 —0.9736 
 —0.9643 
 —0.9562 
 —0.9466
3.7387 
3.8317 
4.3475 
4.5454 
4.4394 
4.5341 
4.6242 
 4.7071
 0.9679 
0.9597 
0.9740 
0.9867 
0.9866 
0.9862 
 0.9894 
0.9872
log  P=A log R+B(P  : Households, R  : Rank)
(Kawaguchi 1935). In Sapporo, since 1869, when The Hokkaido Prefectural Govern-
ment was founded, there had been established several administrative offices and 
national manufactories, and many enterprises and workers had immigrated into the 
city. In this period, many settlements were established in inland areas (Fig. 3). As 
Table 2 shows, the values of the inclination in the regression lines are — 1.183, 
 —0.974,  —0.964,  —0.956 and  —0.947. All figures are below 1.0 and the slope of the
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Table 3 Number of location cities towns and
Date —1875  1876-1885  1889-1895  1896-1905
City, town, village office 
Primary school 
Post office 
Telegraph office 
Police office 
County office 
Taxation office 
Court 
Ekitei-sho 
Railway station
18 
28 
54 
 8
 1 
90
89 
81 
34 
13 
44 
21
11 
12 
7
25 
56 
34 
35 
68 
 4
 1 
 3 9 
 1 4
68 
83 
85 
83 
10 
3 
17 
5 
49 
46
regression line gets gentler year by year. The result in 
diversification are stronger than those of unification and 
settlement system had begun to trend towards dispersion.
dicates that the 
this mean that
forces of 
the urban
3 The formation of an urban settlement network based on the location of estab-
  lishments 
   The formation process of the urban settlement network in view of the diffusion of 
establishments will be discussed here. Fig. 4 and Table 3 indicate the date of location 
of several establishments in 264 administrative cities, towns and villages in 1930. 
Here, 10 establishments are selected for the  analysis  : city (town, village) office, 
primary school, post  office, telegraph office, police office, taxation office, county office, 
court, Ekitei-sho and railway station. 
   In spatial diffusion theory, two important ideas about the spread of things are 
advanced to explain geographical patterns (Hudson 1969). The first process is conta-
gious spread producing the neighborhood effect. It is especially recognized in the 
diffusion of city (town, village) office, primary school and post office (Fig. 4-a, b, c). 
The diffusion pattern indicated is as  follows  : before 1885 these establishments were 
located in the region along Japan Sea and Pacific Ocean, from 1885 to 1905 they were 
located in inland lowlands (Ishikari Lowlands, three basins in Kamikawa, Tokachi 
Plain), after 1905 they appeared in the mountainous region (Fig. 1A). This diffusion 
process, that the locations of establishments diffuse from the coastal region to inland 
lowlands and then to the mountainous region, corresponds to the history of coloniza-
tion in Hokkaido. 
   The diffusion pattern of telegraph office and police office is indicated in Fig . 4-d, e. 
Though a neighborhood effect is recognized in these figures, we can discern that cities 
have establishments earlier than towns and villages. This jumping diffusion pattern 
in space is another idea in diffusion theory which is known as the hierarchical effect.
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 1906-1915  1916-1925  1926-1935 1936-1945 Total
28 
16 
44 
58 
5
19 
35
35 
10 
39 
8 
2 
2 
3 
38
1
2 
22 
 1 
2 
 1 
3 
35
5 
1 
2 1
 2  6  4 
 2  6 4 
 2  6 3 
 2  6 3 
 136 
   28 
 22 
 21 
 215 
   187 
Table 4 The number of stations in view of date of station 
       and size of the station on the Muroran Line
 openni  ng
Date of station 
openning
The number of households in front of the station.
 —49  50-99 100-199  200-399  400-999  1000—
    1892 
1893-1897 
1898-1902 
 1903— 1
2 
5 
 1
1 
1
2 
 1
 1
2 
 1
2
          
- Source  : Bureau of Railways of Sapporo(1923) 
Courts, taxation  offices and county offices are the establishments which are located 
only in main cities (Fig. 4-h). These establishments locate from coastal cities to inland 
cities and indicate both patterns of neighborhood effect and hierarchical effect. 
   On the other hand, Ekitei-sho and railway stations, which are traffic establish-
ments, have different diffusion patterns (Fig. 4-f, g). Ekitei-sho were the public estab-
lishments with traffic and hotel functions, providing porters, horses and beds for 
travelers. Ekitei-sho located before the Meiji Era in the coastal region and after 1886 
in the mountainous region. Hence, Ekitei-sho located earlier than other establish-
ments. The result indicates that traffic facilities are originally important for coloniza-
tion. Railway stations located in the Ishikari Lowland before 1895 and diffused 
gradually to the north, south and east of Hokkaido in a concentric diffusion pattern. 
This contagious pattern can be explained as a result of the railway's extension from 
settled regions to frontiers. Table 4 indicates the opening date of the station and the 
number of households situated in front of the stations on the Muroran Line (from 
Iwamizawa to Muroran). The size of stations is closely associated with the date of 
station opening and a hierarchical effect can be seen among them. 
   In the above discussion, the diffusion pattern of individual establishment is 
analyzed. Next, to know the process of formation of urban settlements, we have
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Establishment Name
 City(Town,Village) 
            Office
Primary School
Post Office
Telegraph Office
Police Office
County Office
Taxation Office
Court
 Ekiteisho
Railway Station
Location Process
Neighborhood 
      Effect
 0
 0
 0
 0
 0
 0
 0
 0
 0
 0
Hierarchical 
 affect
 0
 0
 0
 0
 0
 0
Location Pattern
1865  1885  1905 1925 1945
CC 
CTV
IC 
 ITV
 CC 
 C  TV
IC 
 I  TV
 CC 
CTV
IC 
 ITV
 CC  CTV ITV 
 IC
CC CTV IC
CC IC
CC IC
CC IC
CC 
 CTV
IC 
 ITV
I S
E 
Pd
                                                     CC: Coastal City 
                                                     IC: Inland City
                                                      CTV: CoastalTownandVillage 
                                                      ITV: Inland Town and Village
                                                        I:  Ishikari Lowland
                                                        S: The Southern Part of Hokkaido 
                                                        E: The Eastern Part of Hokkaido
                                                      N: The Northern Part  of Hokkaido
              Fig. 5 Location process and pattern of several establishments. 
investigated the interrelationship between establishments which we discussed above. 
Table 5 indicates average location date of establishments based on that of city (town, 
village) office by year in Shicho (sub-prefecture) region. In the table, the minus value 
means that the establishments located earlier than city (town, village) office and the 
plus value means the reverse. The right-hand column is the sum total of absolute 
value of all locational date. As some Ekitei-sho located too early for accurate records, 
some figures are not given in the table. 
   The major findings from Table 5 are as follows. First, there can be seen the order 
in the location of establishments in city, town and village in Hokkaido, which begins 
with Ekitei-sho and is followed by primary school, post office, city (town, village) office, 
police office, telegraph office and railway station in turn. Second, according to the 
sum total of Table 5, the inland Shicho such as Sorachi, Kamikawa and Tokachi have 
small value. The result means that establishments located in a short period in cities, 
towns and villages of these  Shicho. Third, it is with the railway station that the areal 
differentiation of the diffusion pattern was most remarkably seen. In inland Shicho 
(Sorachi, Kamikawa) and frontier Shicho (Souya, Kushiro), there exist cities, towns
80 R. TERAYA
 Table 5 Average location date of establishments based on
Shicho name
Number of 
cities, towns 
and villages
Location date 
of city (town, 
village) office
1Post 
 office
2Primary 
  school
 Ishikari 
 Sorachi 
 Kamikawa 
 Shiribeshi 
 Hiyama 
 Oshima 
 Iburi 
 Hidaka 
 Tokachi 
 Kushiro 
 Nemuro 
 Abashiri 
 Souya 
 Rumoi 
Total 
 Hokkaido
  17 
  30 
  32 
  34 
  13 
  27 
  14 
  10 
  19 
  14 
   6 
  24
  12 
 - 12
264
1882 
1897 
1908 
1888 
1881 
1878 
1895 
1879 
1905 
1896 
1888 
1906 
1896 
1893
1894
 5.8 
-3 .0 
-3 .5 
 2.2 
 4.5 
 4.6 
-5 .1 
 0.5 
-3 .6 
-0 .3 
-4 .2 
-3 .2 
-2 .9 
-5 .0
-0 .7
-4 .5 
-7 .0 
-8 .1 
-4 .3 
  1.5 
 -0 .4 
-9 .0 
-7 .7 
-6 .4 
-5 .9 
-1 .0 
-5 .7 
-2 .9 
-3 .0
-5 .0
and villages in which the railway station located earlier than the city (town, village) 
office. A railway station can not be moved easily and has the function of making 
population settle in front of it. Accordingly, it is supposed that railway stations 
played a deterministic part in the siting of urban settlements of these regions. 
   The location process and location pattern of  individual establishment might be 
summarized as Fig. 5. 
4 The growth pattern of urban settlements 
   This chapter decribes the distribution and the growth pattern of urban settlements 
from the Taisho Era (1912-1926) to just after the end of World War II. These urban 
settlements were classified into the following five groups based on both their origin and 
their main industrial activities. 
   (1) Inland  settlement  : these settlements emerged as the centers of the agricultual 
regions with the advance of colonization. 
   (2) Coastal  settlement  : these settlements emerged earliest with sea port func-
tions, having fishing as their main industry. 
   (3) Mining  settlement  : these settlements were formed as the focus of mining 
company after 1890's. 
   (4) Satellite  settlement  : these settlements situate around main cities, to which
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many residents commute. 
   (5) Other  settlement  : these settlements were constructed as manufacturing 
company towns or as tourist resort towns such as hot springs. 
   The way of difining these settlement groups is shown as follows. First, mining 
settlements and other settlements were identified based on their origin. Second, the 
settlements where commuters to six main cities (Hakodate, Otaru, Sapporo, Muroran, 
Asahikawa and Kushiro) dominate with more than 3% of the total workers in 1930 and 
the settlements in administrative district of above six cities are selected as satellite 
settlements. Third, the settlements along the seashore are regarded as coastal settle-
ments and all other settlements are regarded as inland settlements. 
   The distribution of urban settlements in this period (1912-1948) can be summarized 
as follows (Fig. 2, Table 6). First, urban settlements gathered in the J-shaped region 
(Ishikari Lowland) connecting  Otaru-Sapporo-Asahikawa-T  oma  k  omai-Muroran. 
This region has the characteristic of a corridor which connects the points of attach-
ment to the rest of Japan (Hakodate, Otaru and Muroran) to the northern and the 
eastern part of Hokkaido by railroad and expressway. 
   Second, many inland settlements were established and the number of inland 
settlements exceeded that of coastal settlements in 1948. Shicho with an increase of 
more than 15 settlements in this period are Kamikawa (from 15 to 32), Abashiri (from 
14 to 35) and Tokachi (from 8 to 23). The result supports the trend of increasing 
inland settlements in the northern and eastern part of Hokkaido. 
   On the other hand,  Fig.  6 indicates the distribution of the settlements which 
changed the rank by size for the period 1918-1948. We can recognize rank rising in 
inland settlements and rank declining in coastal settlements as characteristics of 
settlement growth in this period. This opposite trend means that many coastal 
settlements decreased their households for the period 1918-1928 and many inland 
settlements grew rapidly for the period 1938-1948 which is shown in Table 7. Mining
Table 6 Change of the number of urban settlements
 Inland Coastal Mining Satellite Other D
ate      settlement settlement settlement settlement settlementTotal
1879 
1888 
1911 
1918 
1928 
1938 
1948
 1 
11 
12 
51 
74 
87 
133
12 
44 
43 
72 
83 
99 
108
0 
 1 
 1 
23 
28 
36 
36
3 
11 
 1 
8 
14 
15 
24
0 
0 
0 
1 
3 
3 
7
16 
67 
57 
155 
202 
240 
308
 ( Sources  : see Fig 2)
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settlements show rapid growth for the period 1928-1938 and rapid decrease in house-
holds for the period 1938-1948. These growth patterns of individual settlement groups 
reflect the social and economic situations such as prosperious days for the period  1918-
1928 following World War I and the days of establishing a war structure for the period 
1938-1948. The percentage of the settlements showing households decreasing for the 
periods 1918-1928, 1928-1938 and 1938-1948 indicate 31.7%, 25.5%, and 14.8% respec-
tively. This result means that the settlement system of this period not only increased 
in the number of all urban settlements but also moved towards the direction of greater 
growth over time.
5 Conclusion 
   The organization of urban settlements and its development process were explored 
based on settlement site, size and group. Several findings about the characteristic of 
the prewar urban settlement system in Hokkaido might be summarized as follows. 
   (1) Rank-size analysis shows that we can discern two stages of the development 
of urban settlements system. The first stage is the  Mejij Era (1868-1912). Through-
out this period, Hakodate was the primate city and the inclination of the regression 
line showed considerable changes. The second stage is from the Taisho Era  (1912-
1926) to just after the end of World War II. Throughout this period, Hakodate was 
the same size as Otaru and Sapporo and there was no primate city. The slope of the 
regress on line got gentler year by year and the urban settlement system had a 
tendency towards the dispersion. 
   (2) In the Meiji Era, many urban settlements with several establishments emer-
ged as regional centers and constituted the framework of the urban settlement system, 
as the frontiers moved to the north and to the east. In view of the diffusion of 
establishments, two diffusion processes were  recognized  : the neighborhood effect in 
which establishments diffuse from coastal region to inland region and the hierarchical 
effect from cities to towns and villages. 
   (3) Urban settlements were classified into five groups based on their origin and 
their main industrial  activities  ; inland settlements, coastal settlements, mining settle-
ments, satellite settlements and others. From the Taisho Era to just after the end of 
World War II, many inland settlements were established and experienced the highest 
increase in population, while coastal settlements recorded inconsiderable growth in 
population. The urban settlement system of this period was progressing in the 
direction of greater growth.
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